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Abstract 
With increase in world population and industrialization coupled with the negative impacts of climate change, the use of 
agricultural pesticides has increased greatly. The extensive usage of pesticides in farming and residential areas has exposed 
millions of adults and children all over the world to the detrimental influence of the toxic chemicals. This has resulted into 
some devastating health challenges lasting the whole of a lifetime of the victims. Children are at a higher risk of exposure than 
adults. This is due to the fact that the majority of the pesticides usage globally is on fruits and veggies, hence, children are at 
risk of low-rate but continuous pesticide exposure. This study was therefore aimed at reviewing of the precarious impact of 
agricultural pesticides on the health of children. The reviews showed that neonatal exposure to agricultural pesticides is 
responsible for birth defects, cognitive deficits and childhood cancer in children. Also, postnatal exposure to agricultural 
pesticides has been implicated in children’s respiratory and nervous system diseases. The effect is more on the nervous system. 
Agricultural pesticides have also been linked to different types of cancer in children. Promotion of integrated farming will be a 
policy option in other to protect children from hazardous effects of agricultural pesticides.  
Keywords 
Agriculture, Pesticides, Health, Body Systems 
Received: March 30, 2019 / Accepted: May 16, 2019 / Published online: May 28, 2019 




The demand for agriculture is expected to increase by 50% as 
a result of the forecasted world population of about 10 billion 
in 2050 [1]. Globally, agricultural production is under the 
dangerous influence of climate change, and with increase in 
the demand for food, the use of agricultural pesticides has 
increased greatly. The ever increasing demand for food 
globally has worsened the situation in recent times. This has 
resulted into intensive use of agricultural pesticides in small 
and large scale production of food crops meant for both local 
consumption and export. The crops that are transported over 
a long distance are preserved with pesticides for prolonged 
storage and extension of shelf-life. Agricultural pesticides are 
chemicals used to increase agricultural productivity. The 
massive damage caused by pests to agricultural fields and 
crops makes agriculture to be the largest user of pesticides 
globally. However, the increase in the usage of agricultural 
pesticides remains a major concern to the international 
community because of the associated environmental and 
health risks.  
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According to the International Labour Organization, 31% of 
the world 3.5 billion employment were engaged in 
agricultural sector in 2013 [2]. The report also noted that 
about 60% of the 68 million children engaged in dangerous 
occupation are in the agricultural sector, with majority of 
them in developing countries. The high poverty rate in many 
agrarian countries has been implicated in the high incidence 
of child labour (71%) in the agricultural sector in 2016. The 
poverty situation resulted into exposure of about 108 million 
boys and girls in the world to poor working conditions in 
agriculture of which close contact with pesticides was not left 
out [3]. 
Evidences have shown that children living at close proximity 
to pesticide-treated agricultural area are at risk of the harmful 
effects of pesticides [4-6]. Also, the rate of exposure to 
pesticides is higher among children of farmers than children 
of non- farmers living in the same rural communities [7]. 
Children may be exposed to agricultural pesticides through 
their active involvement in its spraying on farm land or 
through direct contact with pesticide-treated field [8-10]. 
Farmers’ children are in double jeopardy as they may be 
vulnerable when they use pesticides to control harmful pests 
in their place of abodes. They can be exposed during loading, 
off-loading, mixing and storing of agricultural pesticides. 
Their exposure may be in utero when their mothers are 
involved in spraying of farm land or place of abode or any 
other direct contact with pesticides. Children often play in 
pesticide-treated fields or stay with their parents when 
pesticides is being applied. Farm workers may track soil and 
dust that have been contaminated with pesticides into their 
vehicles and dwellings from where children can contact 
pesticides. The process of washing farmers’ contaminated 
clothing may spread the residues to the children’s clothes [8-
10]. Children may also eat food ignorantly from recently 
pesticide-sprayed fields [11]. This paper was aimed at 
reviewing the health impacts of agricultural pesticides, with 
emphasis on children’s health. 
2. Agricultural Pesticides and 
Children Exposure 
As a result of the extensive usage of pesticides in farming, 
food, gardens, residential areas, schools, offices etc, millions 
of adults and children all over the world are exposed to the 
detrimental influence of the toxic chemicals resulting into 
some devastating health challenges lasting the whole of a 
lifetime of the victims. It is indicated that the health impacts 
of agricultural pesticides depend on the degree and duration 
of exposure and the chemical composition of the pesticide 
with potential risks ranging from cancer and complications 
with nervous and hormonal systems [12]. Sadly, the most 
susceptible of the victims are the children. Children in rural 
areas and expectant mothers spraying pesticides or living 
near farms are worst hit. Children are at a higher risk of 
exposure than adults for several reasons. First, children 
respire more; consume more food and drink more water per 
unit of body weight than adults, which results into their 
larger exposure in a pesticide-poisoned surroundings. 
Second, extremely processed baby foods and chemically 
processed can-fruits can serve as a source of pesticide 
residues from fresh produce. Researchers have reported low 
rates of pesticide residues in manufactured baby foods. Third, 
the majority of the pesticides usage globally is on fruits and 
veggies, hence, children are at risk of low-rate but continuous 
pesticide exposure.  
It has been established that children’s organs are not 
completely developed until when they grow older, and 
because of the continual critical developmental changes, 
undesirable exposures to agricultural pesticides especially in 
utero can lead to permanent damage later in life [13]. Early 
life exposure of children to agricultural pesticides can result 
into damaging of nervous and other systems of the body with 
negative impact on mental and physiological growth. This 
may be in form of life long diseases and disorders, such as 
birth defects, neurological problems, respiratory diseases and 
cancers [14-15, 13, 16-17].
 
Some of the disorders may show 
up only in adulthood, while others, such as cancers may be 
intergenerationally transmitted. It is reported that it is not just 
the affected individuals that bear the burden of the hazardous 
effect of agricultural pesticides but the society as a whole 
may be endangered. The increasing health burden and its 
attendant costs on the society may be enormous [18]. The 
impacts may be decrease in intelligent quotient, as well as 
rise in behavioural and socialization challenges. During the 
process of growth and development in children, minute levels 
of pesticide can truncate the process, thus leading to derail 
several health impacts [19-20]. Apart from being more 
susceptible than adults, children behavior such as playing and 
ignorance of risks predisposes them to more exposure [20]. 
In a study that examined the vulnerability of rural children to 
pesticide exposure in four agricultural states, it was reported 
that rural children were vulnerable to agricultural pesticides 
[20]. The key recommendations were reduction in the overall 
use of pesticides and prioritization of actions on pesticides 
that are harmful to children. Similarly, the World Health 
Organisation (WHO), recommended the following as 
measures to reduce the harmful effect of agricultural 
pesticides on children: reduction and elimination of likely 
sources of pesticide exposures to children at home and at 
work; keeping and storing of pesticides from the reach of 
children; reduction of pesticide usage through incorporation 
of integrated pest management; training of health care 
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providers on efficient ways to recognize and manage 
pesticide poisoning; provision of adequate training for people 
on judicious use and prevention of pesticide exposure; 
running of information and educative programs and reduction 
of risk through comprehensive life-cycle approach [21]. 
3. Hazardous Impacts of 
Agricultural Pesticides on 
Children 
Pre-natal exposures, also known as exposures to an unborn 
offspring can occur as a result of a mother’s exposure while 
pregnant or from a father’s job exposure before the 
fertilization of an egg by a sperm. Pre-natal exposure to an 
organophosphate insecticide (chlorpyrifos) is associated with 
neurobehavioral shortfall in humans and animal models [22]. 
In a study on the association between pre-natal exposure to 
agricultural pesticides and attention-related outcomes among 
children living in agricultural area, it was revealed that pre-
natal exposure to agricultural pesticides impacted negatively 
on children’s attention as indicated by mothers’ reports and 
psychometrician observation as well as direct examination 
[23].  
A related study to determine the effect of chlorpyrifos 
exposure on the structure of the brain of 40 children within 
the ages of 5.9 years -11.2 years reported that there was no 
significant difference between the influence of pre-natal 
exposure to pesticides on brain development of boys and 
girls. However, a significant relationship occurred between 
the pre-natal exposure to pesticides and structure of human 
brain [24]. There is increase in rate of birth defects, 
development disabilities and attention deficit disorder. 
Leukemia and brain tumors among children in rural areas is 
on the increase and yet, no provision has been made for their 
protection [25]. A study on relationship between exposure to 
organophosphate pesticides before and after birth and the 
cognitive abilities in school-age children, showed no direct 
correlation between pre-natal exposure to organophosphate 
and intellectual development in children who were 7 years 
old [26]. A similar study however established a direct 
association between pre-natal exposure to pesticides and 
brain tremor in middle childhood [27]. It is deduced that a 
positive correlation exists between gestational exposure to 
agricultural pesticides and children’s neurological 
development [28]. The findings of the study on the 
association between children’s neuropsychological 
development and pre- natal exposures to pesticides in 
agricultural communities showed that pre-natal exposure to 
agricultural pesticides was implicated in low intelligence 
quotient and verbal comprehension domain. The influence 
was stronger on boys than girls [29]. It is opined that early 
life exposure to agricultural pesticides and childhood asthma 
are positively correlated [30-31].  
The human brain is the controlling center of the nervous 
system which controls all the physical and cognitive human 
activities, hence, any harm to the brain and the nervous 
system as a whole may result in a lasting undesirable 
outcome for the physical, psychological or social well- being 
of an individual. The biological process of brain 
development could be impaired most especially during the 
critical window time due to exposure to toxic chemicals 
including agricultural pesticides [32]. A study was 
conducted on the impact of Organophosphate Pesticide (OP) 
exposure on Hispanic children’s cognitive and behavioral 
functioning. According to the study, all children had a 
detectable level of at least one OP pesticide metabolite. 
Children’s exposure to OP had indirect significant correlation 
with speed of attention, mental and conceptual flexibility 
[33]. 
A research was conducted on the relationship between post-
natal exposures to agricultural pesticides and brain 
development of children living in rural area. It was reported 
that post-natal exposure to agricultural pesticides had 
negative influence on children’s neuropsychological 
development [29]. In a similar study on the influence of 
exposure to pesticides on children’s neurodevelopment, 
exposure to pesticides was indicated to have negative 
influence on children’s neurodevelopment, with the influence 
greater in females than males [34]. A study on the association 
between risk of childhood cancers and residence in 
agriculturally intense areas in the United State, opined that 
that living in an area with high intensity of agricultural 
activities could predispose children in the area to childhood 
cancer and that the risk for different cancers varies with the 
types of crops [35]. A study was conducted on 
epidemiological characteristics of acute pesticide poisoning 
in children. The results showed that death rate among the 
subjects was about 2.24%. The result further indicated that 
pesticide poisoning was higher among females than males, 
with higher mortality rate among pre-school children than 
adolescent with majority of the poisoning occurring in rural 
areas [36].  
4. Conclusion 
Agriculture provides food for the populace. The demand for 
food is expected to increase with increase in world 
population. Globally, agricultural production is under the 
risky influence of climate change, and with increase in the 
demand for food, the use of agricultural pesticides has 
increased greatly. This has resulted into rigorous use of 
agricultural pesticides in farming. The extensive usage of the 
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chemical remains a major concern to the international 
community because of the associated impact on the health of 
adults and children. Children are at a higher risk than adults. 
This study reviewed the dangerous impact of agricultural 
chemicals on children’s health. Some of the hazardous effects 
are birth defects, cognitive deficits in children, asthma, lung 
infection, brain infection and childhood cancer. The review 
recommends promotion of integrated farming in other to 
protect the health of the children.  
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